Peptidyl sulfonium salts. A new class of protease inhibitors.
The possibility has been examined that peptidylmethyl sulfonium salts might affinity label proteases by an alkyl transfer from sulfur to an active center residue. The synthesis of a number of agents of this type is described as well as initial results of their effect on cysteinyl proteases, papain and cathepsin B. These are readily inactivated by reagents in which the peptidyl portion contains features that promote binding to the proteases such as a penultimate phenylalanine residue. Irreversible inactivation ensues by transfer of the peptidyl portion, not methyl groups. Peptidylmethyl sulfonium salts lose a proton to form an ylide structure which may be the prevalent form at physiological pH values. The ylide may also be the active affinity labeling form of the reagent since the rate of inactivation of cathepsin B increases with pH. In contrast, the action of another affinity labeling reagent for cathepsin B, benzyloxycarbonyl-Phe-AlaCHN2, a diazomethyl ketone, is relatively independent of pH.